The geological significance of seismic reflectors within large sediment deposits of the Gerlache Strait (Schollaert Drift) and the mouth of Andvord Bay (Andvord Drift) has been examined using synthetic seismograms. The seismograms generated from the physical properties in jumbo piston cores taken at each of these drifts (28JPC and 18JPC respectively) show good agreement with the field seismic profiles when core disturbance is taken into consideration. Both cores suggest an under-sampling of up to 30% (or compaction) during coring. This leads to inaccuracy in the evaluation of past sedimentation rates and thus interpretations on these rates may be biased.
. Location map in the Antarctic Peninsula with swath map bathymetry from NB9803 and NBP9902 cruises showing core locations on the two drifts.
Compressional-wave velocities and magnetic susceptibility (k) were measured at 2-5 cm intervals on linered whole cores using a manually operated p-wave logger and Bartington MS2C 125-mm diameter sensor upon core retrieval. A second set of physical property measurements were performed at the Antarctic Research Facility, Florida State University, immediately after the cores were split open. These include gamma-ray attenuation porosity evaluation (GRAPE bulk density), electrical resistivity (ER), and index properties.
Saturated bulk densities were calculated from the water content of ~5 cc sediment samples taken at the location of Vp measurements. Other physical properties such as porosity, water content, and void ratio were derived from the wet and dry (24 hours at 100 °C) discrete sample weights. Quantitative diatom studies, percent biogenic silica and quantitative XRD analyses of mineral content were subsequently completed for 28JPC.
Uncorrected radiocarbon ages from Domack et al. (2003) were corrected using a reservoir age of 1200 years (Kirkwood et al., 2004) . Corrected radiocarbon ages were converted to calendar ages using the INTCAL98 radiocarbon calibration program version 4.2 of Stuiver et al. (1998) . Both least squares lines and polynomial curve fits were calculated for the depth-age data in order to construct age models for 18JPC and 28JPC.
Spectral analysis of down-core time series data was performed using the Blackman-Tukey routine available in Analyseries software (Paillard et al., 1996) . Each dataset was re-sampled at a constant time step of 10-20 years, depending on the spatial sampling interval of the proxy and the age model applied. For each time series we used a number of lags equal to 30% of the length of the series, and evaluated statistical significance at the 80% confidence level. Spectral analysis was performed over 3 time intervals: (1) the entire series, 160 to ~6500 yrs B.P. for 18JPC and 0 to 4100 yrs B.P. for 28JPC, (2) 0 to 2800 yrs B.P., and (3) 2800 yrs. B.P. to the base of the core. This approach was chosen due to the large shift in the dynamic range of k at ~2800-3000 yrs B.P. For consistency, we also evaluated the biogenic silica time series over these same 3 intervals. We have the most confidence in spectral peaks that are present in more than one proxy, and which are present regardless of the age model applied.
Synthetic Seismogram
To generate a synthetic seismogram the seismic source signature and the reflection coefficient log of the core are needed. Sediment properties are measured as a function of depth in the core whereas the seismic profile is a function of time. To accurately transform core depth to travel-times the downcore in-situ velocity is needed. There is no downcore logging at these sites, however pwave velocities measured on the linered cores, can be corrected to in-situ velocity values. Hamilton (1965 Hamilton ( , 1976 shows that four corrections need to be applied to laboratory measured properties to get approximately insitu values; volume rebound, temperature difference, decrease in hydrostatic pressure, and release of intergranular pressure (decrease in rigidity). Since these cores are less than 20 m in length, corrections for temperature difference (ocean floor values to ambient temperatures) and hydrostatic pressure need only be applied. The final corrected p-wave velocity does not have a correction for rigidity applied to it. Using the corrected p-wave velocity, the density data depths are converted to a travel-time (sec) and then an impedance profile was generated and resampled at 0.1 ms intervals, based on corrected p-wave velocity (v) times density (ρ):
The impedance profile is used to compute the reflection coefficient log (R.C.). The reflection coefficient log is computed by comparing impedances (I) downcore given by
where R.C. would be the impedance contrast in downcore positions 1 and 2. Convolving the reflection coefficient log with a source signature generates the synthetic seismogram (Figure 2 ). Convolution is defined as the integral of the product of two functions (reflection coefficient log and source signature in this case) after one is reversed and shifted; written as: 
Synthetic seismogram correlation to Bathy 2000
Large diameter cores from the North Atlantic (e.g. Manley et al., 2004) show "stretching" or over-sampling of the upper 6-10 meters of the recovered JPCs. Work by Széréméta et al (2004) and Skinner and McCave, (2003) have shown that large diameter piston cores (JPC) are subjected to sediment thinning (under-sampling) or thickening (over-sampling) ( Figure 3) . As a result of either sediment thinning and/or thickening from coring disturbances, subsequent calculated sedimentation rates can be affected. We investigated whether sediment thinning or thickening occurred for the Antarctic drift cores by generating synthetic seismograms and comparing them to the seismic profiles. (Domack et al., 2003) for both sites were also placed on the record (Figures 4 and 5) . For each core the correlation of 3.5 kHz reflectors and the uncorrected synthetic seismogram is not a good match. Panel B shows the same 3.5 kHz profile, core depth, but the lithologic column and synthetic are linearly "stretched" to match prominent reflectors. This "stretching" is to compensate for compaction occurring in the coring process. For both cores a compaction of about 30% was determined as a uniform compaction was used. Though the "stretched" synthetic seismogram's match is much better with this 30% uniform compaction, there are specific sections where non-linear stretching would provide the best possible correlation (see arrow on Figure 5 ).
Origin of reflectors
What causes the change in impedance and is therefore the origin of the reflectors? Mayer (1979) showed that density was the dominant control on impedance and the source of reflectors. Additional work by Mayer et al. (1986) and Slowey et al. (1989) demonstrated the control that carbonate content has on density and reflectors. Impedance is dependent on the combination of p-wave velocity (Vp) and density (Eq. 1). By plotting density versus impedance and density versus Vp, and looking at the correlation coefficients, it is apparent that density is the predominant control of impedance in both 18JPC and 28JPC (high R 2 of 0.88 th International Symposium on Antarctic Earth Sciences and 0.99 respectively). What controls density? Plots of density versus various physical parameters show that for the lower section of 28JPC, biogenic silica is the dominant control (R 2 = 0.71). As with 28JPC, density is the dominant control for 18JPC.
Spectral analyses
Using the raw core depths we observed several "pseudo-significant" peaks in the power spectra of both 18JPC and 28JPC when the full time series is evaluated We use the term pseudo-significant to describe peaks in spectral power that match periodicities observed elsewhere along the Antarctic margin (e.g., Leventer et al., 1996; Domack et al., 2003; Dunbar et al., 2000 Dunbar et al., , 2001 and whose peak power exceeds the upper confidence spectra of adjacent troughs. These include periods of 160-200 years, ~90 years, ~80 years, and ~65-70 years in the k, biogenic silica, and impedance time series. These results are consistent with those obtained by Kirkwood et al., 2004 , who evaluated time series from these cores using the Maximum Entropy Method. In general, the spectra derived from the middle Holocene intervals (2800 to 4100 yr B.P. or 3000 to 6500 yr B.P.) are featureless. This could be a function of highly variable sedimentation rates, which we cannot, at present, adequately constrain with our distribution of radiocarbon dates or genuine non stationarity of the signal in this particular depositional system. For peaks to be considered truly statistically significant, the value of the lower confidence spectrum of the peak should exceed the value of the upper confidence spectrum of the adjacent troughs. This occurs only in core 28JPC for the broad band of periodicities in the range of 160 to 174 years. This feature is present in both the linear and polynomial age models, and is resolved in the k, biogenic silica, and impedance datasets.
We then repeated spectral analysis routines using the depth-corrected age model, obtained by correlating the synthetic seismogram with the Bathy 2000 3.5 kHz Chirp profile. A relationship derived between original depth and corrected depth indicates a nearly uniform 30% compaction down the core. Since the compaction is uniformly distributed, there is no significant change in the periodicities obtained via spectral analysis. Wavelet analysis was then applied using the online Interactive Wavelets software available at ion.researchsystems.com. Wavelet analysis allows us to identify the specific time intervals when periodicities are present or absent. In contrast, spectral analysis solves for periodicities using the entire input time series, without the ability to detect when, or if, these periodicities come and go through time (non stationary).
We observe some power in the multidecadal to centennial frequency bands during the late Holocene for the impedance and magnetic susceptibility time series of 28JPC, but no significant features prior to 2.5 ka ( Figure  6 ). The 28JPC biogenic silica time series shows power in the multidecadal to centennial bands from 3-4 ka ( Figure 7 ). These discrepancies could be due to several factors. There is a large drop in amplitude of magnetic susceptibility in the lower half of both 18JPC and 28JPC, which dampens the susceptibility cycles. The lower half of both 18JPC and 28JPC are characterized by alternations in sediment texture between massive and laminated intervals. The available radiocarbon dates may not be sufficient to capture the changes in the sedimentation rate below the middle Holocene to late Holocene transition. 
Implications
1. Synthetic seismograms allow for determining the true depth of core penetration and possible core distortion. The best fit of the synthetic seismograms suggests that 28JPC and 18JPC have been under-sampled (compacted) during the coring process. Estimates suggest at least 30% compaction. This is likely due to the high water content found within these cores that increases with depth. 2. Core distortions, if not accounted for, can lead to errors in age-depth relationships, sedimentation rates and calculated mass fluxes. 3. Time series analysis on distorted cores may also be skewed if there is a differential amount of compaction down core. In this study, we observed no significant changes in the results of spectral analysis when the compaction was uniform down core.
